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(54)  Cylinder  head  gasket  with  fluid  flow  path 

(57)  A  cylinder  head  gasket  (A)  for  an  internal  com- 
bustion  engine  of  the  invention  is  formed  of  at  least  one 
metal  plate  for  constituting  the  cylinder  head  gasket. 
The  gasket  includes  a  cooling  fluid  path  (CS)  formed  in 
the  metal  plate,  which  extends  laterally  for  a  predeter- 
mined  distance.  The  cooling  fluid  path  (CS)  communi- 
cates  with  a  circulation  passage  (HW)  in  the  engine  so 

that  a  cooling  fluid  flowing  through  the  circulation  pas- 
sage  enters  into  the  cooling  fluid  path  (CS)  and  cools 
the  engine.  Accordingly,  a  high  temperature  portion  of 
the  engine  away  from  the  circulation  passage  (HW)  of 
the  engine  can  be  cooling  efficiently. 
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Description 

Background  of  the  Invention  and  Related  Art  Statement 

The  present  invention  relates  to  a  cylinder  head  s 
gasket  for  an  internal  combustion  engine  having  a  fluid 
flow  path  therein. 

In  an  internal  combustion  engine  cooled  by  water  or 
fluid,  a  cooling  fluid  circulation  passage,  such  as  fluid 
holes  or  paths,  is  formed  inside  a  cylinder  head  and  a  10 
cylinder  block,  and  fluid  is  circulated  through  the  paths 
to  cool  the  cylinder  head  and  the  cylinder  block.  Gener- 
ally,  the  fluid  paths  are  formed  to  surround  the  cylinder 
bores  where  heat  is  generated.  However,  in  the  engine, 
blot  holes  are  also  arranged  to  tightly  connect  the  cylin-  is 
der  head  and  the  cylinder  block  with  an  even  pressure. 
In  addition,  intake  and  exhaust  valves,  spark  plugs  and 
so  on  are  attached  to  the  cylinder  head. 

In  designing  the  engine,  the  size  and  location  of  the 
water  holes  are  determined  with  reference  to  other  20 
structure  and  arrangement  on  the  cylinder  head  and  cyl- 
inder  block,  such  as  intake  and  exhaust  valves,  spark 
plugs  and  so  on.  In  some  cases,  the  water  holes  may 
not  be  located  in  ideal  locations  to  properly  cool  the 
engine.  25 

On  the  other  hand,  the  engine  has  portions  where 
high  temperature  is  locally  formed,  such  as  near  the 
exhaust  pipes  and  exhaust  valves.  Also,  temperature  is 
generally  high  between  the  cylinder  bores.  If  tempera- 
ture  is  locally  high,  a  gasket  situated  near  the  high  tern-  30 
perature  portion  may  be  damaged,  and  sealing  can  not 
be  made  as  intended. 

It  is  desirable  to  cool  the  high  temperature  portion 
of  the  engine.  However,  re-arrangement  of  the  water 
holes  in  the  engine  is  troublesome,  and  it  costs  too  35 
much.  Therefore,  it  has  been  desired  to  locally  cool  the 
engine  without  re-arrangement  of  the  water  holes. 

Accordingly,  one  object  of  the  invention  is  to  provide 
a  metal  gasket  for  a  cylinder  head,  which  can  help  cool- 
ing  of  a  part  of  an  engine  to  prevent  damages  of  the  40 
engine  and  gasket  by  heat. 

Another  object  of  the  invention  is  to  provide  a  metal 
gasket  as  stated  above,  wherein  a  desired  part  of  the 
engine  is  cooled  by  using  a  cooling  water  or  liquid  for 
the  engine.  45 

A  further  object  of  the  invention  is  to  provide  a  metal 
gasket  as  stated  above,  wherein  a  cooling  system  is 
easily  formed  in  the  gasket. 

Further  objects  and  advantages  of  the  invention  will 
be  apparent  from  the  following  description  of  the  inven-  so 
tion. 

Summary  of  the  Invention 

The  cylinder  head  gasket  of  the  invention  is  used  ss 
for  an  internal  combustion  engine  to  be  cooled  by  cool- 
ing  liquid  or  water.  The  engine  includes  a  cooling  fluid 
circulation  passage,  through  which  the  cooling  liquid  is 

B8A1  2 

circulated  to  cool  the  same.  The  circulation  passage 
may  be  a  water  jacket  situated  outside  cylinder  bores  for 
an  open  deck  type  engine,  or  water  holes  or  paths  for  a 
regular  type  engine. 

The  gasket  is  formed  of  a  first  metal  plate  extending 
substantially  throughout  an  entire  area  of  the  engine  to 
be  sealed  for  constituting  the  cylinder  head  gasket,  and 
a  cooling  fluid  path  formed  in  the  first  metal  plate  and 
laterally  extending  for  a  predetermined  distance.  In  par- 
ticular,  the  cooling  fluid  path  formed  in  the  first  metal 
plate  has  a  portion,  at  which  the  gasket  is  directly  sand- 
wiched  between  a  cylinder  head  and  a  cylinder  block. 
The  cooling  fluid  path  communicates  with  the  circulation 
passage  in  the  engine,  so  that  a  cooling  fluid  flowing 
through  the  circulation  passage  enters  into  the  cooling 
fluid  path  and  cools  the  engine. 

In  the  invention,  even  if  the  circulation  passage, 
such  as  water  holes  or  paths,  is  not  formed  in  the  cylin- 
der  head  and  the  cylinder  block,  the  cooling  fluid  can 
pass  through  the  fluid  path  formed  in  the  gasket,  so  that 
the  gasket  and  the  area  of  the  engine  around  the  fluid 
path  can  be  cooled.  As  a  result,  local  high  temperature 
ares  of  the  engine  and  the  gasket  can  be  properly 
cooled  by  the  fluid  passing  through  the  fluid  path  of  the 
gasket. 

In  the  invention,  since  the  water  holes  need  not  be 
newly  formed  or  re-arranged  after  the  cylinder  head  and 
the  cylinder  block  are  formed,  the  temperature  control  of 
the  engine  can  be  easily  made.  Also,  since  the  heated 
part  in  the  engine  is  the  cylinder  head,  it  is  easy  to  cool 
the  engine  by  the  fluid  passing  through  the  fluid  path  in 
the  cylinder  head  gasket. 

The  fluid  path  may  be  provided  at  high  temperature 
portions,  such  as  an  intermediate  portion  between  the 
two  adjacent  cylinder  bores  and  under  exhaust  valves 
and  exhaust  pipe  of  the  engine.  In  the  invention,  since 
the  high  temperature  portions  of  the  cylinder  head  are 
cooled,  the  gasket  situated  under  the  cylinder  head  is 
protected  from  high  temperature.  In  case  a  bead  is 
formed  on  the  metal  plate,  the  bead  may  be  damaged 
by  high  temperature.  Namely,  creep  relaxation  may 
occur  at  the  bead.  In  the  invention,  the  creep  relaxation 
of  the  bead  by  high  temperature  is  prevented.  Also,  in 
case  a  coating  layer  is  formed  on  the  metal  plate,  flow  of 
the  coating  layer  may  occur  by  high  temperature.  In  the 
invention,  flow  of  the  coating  layer  is  also  prevented. 

The  gasket  further  includes  first  sealing  means  for 
sealing  around  the  cylinder  bore.  The  first  sealing 
means  also  prevents  the  cooling  fluid  from  entering  into 
the  cylinder  bore  when  the  cooling  fluid  contacts  the  first 
sealing  means.  Also,  the  gasket  may  further  include 
second  sealing  means  situated  around  the  cooling  fluid 
path  for  sealing  the  same. 

In  the  invention,  the  circulation  passage  formed  in 
the  engine  may  be  formed  of  at  least  two  water  holes.  In 
this  case,  the  cooling  fluid  path  formed  in  the  first  metal 
plate  includes  two  fluid  holes  communicating  with  the  at 
least  two  water  holes  of  the  engine. 
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The  cooling  fluid  path  formed  in  the  first  metal  plate 
may  be  a  slit,  and  the  second  sealing  means  may  be  a 
bead  surrounding  the  two  fluid  holes  and  the  cooling 
fluid  path.  The  bead  can  seal  around  the  fluid  holes  and 
the  cooling  fluid  path  between  the  cylinder  head  and  the 
cylinder  block.  In  case  a  second  metal  plate  is  lami- 
nated  on  the  first  metal  plate,  the  second  metal  plate 
may  have  additional  fluid  holes  and  an  additional  fluid 
path  corresponding  to  those  in  the  first  metal  plate.  The 
bead  surrounding  the  fluid  holes  and  the  cooling  fluid 
path  may  be  formed  on  the  second  metal  plate. 

In  the  invention,  the  cooling  fluid  path  may  be  a  dent 
formed  in  the  first  metal  plate  and  surrounded  by  side 
walls,  and  a  second  metal  plate  may  be  laminated  on 
the  first  metal  plate.  The  second  metal  plate  may  have 
additional  fluid  holes  and  a  bead  surrounding  the  fluid 
holes  and  the  fluid  path  to  seal  the  same. 

Brief  Description  of  the  Drawings 

Fig.  1  is  a  plan  view  of  a  part  of  a  first  embodiment 
of  a  metal  laminate  type  cylinder  head  gasket  of  the 
present  invention; 
Fig.  2  is  an  enlarged  sectional  view  taken  along  line 
2-2  in  Fig.  1  ; 
Fig.  3  is  a  sectional  view,  similar  to  Fig.  2,  of  a  sec- 
ond  embodiment  of  the  metal  laminate  type  cylinder 
head  gasket  of  the  invention;  and 
Fig.  4  is  a  sectional  view,  similar  to  Fig.  2,  of  a  third 
embodiment  of  a  metal  gasket  of  the  invention. 

Detailed  Description  of  Preferred  Embodiments 

With  reference  to  Figs.  1  and  2,  a  first  embodiment 
A  of  a  metal  laminate  type  cylinder  head  gasket  of  the 
invention  is  shown.  The  gasket  A  includes  a  plurality  of 
cylinder  bores  He,  water  holes  Hw,  Hw1  ,  oil  holes  Ho, 
bolt  holes  Hb,  as  in  the  conventional  gasket.  Since  the 
invention  is  directed  to  a  cooling  system  CS  associated 
with  the  water  holes  Hw1  ,  the  cooling  system  CS  and  its 
vicinity  or  associated  structure  are  explained.  The  rest 
of  the  structure  is  not  explained,  but  any  structure  may 
be  used. 

The  gasket  A  is  formed  of  metal  plates,  i.e.  an 
upper  plate  A10,  a  middle  plate  A1  1  situated  under  the 
upper  plate  A1  0,  and  a  lower  plate  A1  2  situated  under 
the  middle  plate  A11.  The  plates  A10,  A11,  A12  extend 
substantially  throughout  an  entire  area  to  be  sealed 
between  a  cylinder  head  and  a  cylinder  block  (both  not 
shown). 

The  upper  plate  A10  includes  curved  portions  A10a 
for  defining  the  cylinder  bores  He,  and  flanges  A10b 
extending  from  the  respective  curved  portions  A10a. 
Also,  the  upper  plate  A10  includes  water  holes  A10c  for 
the  water  holes  Hw1  ,  and  a  slit  A1  Od  between  the  two 
water  holes  A1  0c  for  the  cooling  system  CS. 

The  middle  plate  A1  1  includes  holes  for  the  cylinder 
bores  He,  water  holes  A1  1  c  for  the  water  holes  Hw1  and 

a  slit  A1  1d  between  the  water  holes  A1  1c  for  the  cooling 
system  CS.  Also,  a  bead  A1  1  e  is  formed  on  the  middle 
plate  A1  1  to  completely  surround  the  water  holes  A1  1c 
and  the  slit  A11d. 

5  The  lower  plate  A12  includes  holes  for  the  cylinder 
bores  He,  water  holes  A12c  for  the  water  holes  Hw1  and 
a  slit  A1  2d  between  the  water  holes  A1  2c  for  the  cooling 
system  CS.  Also,  beads  A1  2e  are  formed  to  completely 
surround  the  holes  for  the  cylinder  bores  He.  The  beads 

10  A12e  are  located  above  the  flanges  A10b  to  provide 
surface  pressure  when  the  gasket  A  is  tightened. 

In  the  gasket  A,  the  water  holes  Hw1  are  located  in 
an  intermediate  area  between  the  two  cylinder  bores  He 
to  be  spaced  apart  from  each  other,  i.e.  upper  and  lower 

15  portions  in  the  intermediate  area  in  Fig.  1.  The  slits 
A10d,  A11d,  A12d  for  the  cooling  system  CS  extend 
between  the  water  holes  Hw1  . 

When  the  gasket  A  thus  formed  is  installed 
between  the  cylinder  head  and  the  cylinder  block  and  is 

20  tightened,  the  beads  A11e,  A12e  are  compressed  to 
provide  surface  pressures  thereat.  The  bead  A11e 
seals  around  the  water  holes  Hw1  and  the  cooling  sys- 
tem  CS,  while  the  beads  A12e  seal  around  the  cylinder 
bores  He. 

25  When  the  engine  is  actuated,  high  temperature  and 
high  pressure  are  applied  to  the  cylinder  head,  espe- 
cially  to  the  intermediate  areas  between  the  cylinder 
bores  He.  Also,  the  intermediate  area  between  the  cyl- 
inder  bores  He  is  heated  extremely.  Therefore,  the  inter- 

30  mediate  areas  of  the  cylinder  head  and  the  gasket  are 
especially  heated,  and  the  areas  around  the  exhaust 
valves  are  also  very  heated,  as  well. 

In  the  gasket  A,  since  the  cooling  system  or  slits 
A10d,  A1  1d,  A12d  are  formed  between  the  water  holes 

35  Hw1  ,  when  the  engine  is  actuated,  water  in  a  cooling 
fluid  circulation  passage  Hw2  in  the  engine  passes 
through  the  water  holes  Hw1,  and  enters  and  flows 
through  the  cooling  system  CS  on  a  deck  portion  of  the 
engine.  Thus,  the  gasket  between  the  cylinder  bores  He 

40  as  well  as  the  intermediate  area  of  the  cylinder  head  are 
cooled  by  water,  so  that  the  portions  of  the  engine  and 
the  gasket  which  are  extremely  heated  are  properly 
cooled.  The  load  by  heat  applied  to  the  gasket  and  the 
engine  is  reduced. 

45  In  the  engine,  when  a  water  hole  is  formed  in  the 
central  area  between  the  cylinder  bores,  the  thickness 
between  the  cylinder  bores  must  be  increased.  In  the 
invention,  the  water  holes  can  be  located  at  the  widest 
portions  in  the  intermediate  area  between  the  cylinder 

so  bores  He,  while  the  intermediate  area  is  entirely  cooled 
by  the  cooling  system  CS.  Thus,  in  the  invention,  the 
thickness  between  the  cylinder  bores  need  not  be 
increased,  but  the  intermediate  area  can  be  properly 
cooled. 

55  The  cooling  system  CS  or  slits  A10d,  A1  1d,  A12d 
may  be  branched  off  from  the  circulating  paths  of  the 
engine,  so  that  water  is  not  forcibly  passed  through  the 
cooling  system  CS.  On  the  other  hand,  the  cooling  sys- 
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tern  CS  or  slits  A10d,  A1  1d,  A12d  may  be  a  part  of  the 
circulating  paths  of  the  engine,  so  that  water  is  forcibly 
passed  through  the  cooling  system  CS. 

Fig.  3  is  a  second  embodiment  B  of  a  metal  lami- 
nate  type  cylinder  head  gasket.  The  gasket  B  comprises  s 
an  upper  plate  B10  having  curved  portions  B10a, 
flanges  B10b  and  water  holes  B10c;  a  middle  plate  B1  1 
having  water  holes  B1  1c  and  a  bead  B1  1e;  and  a  lower 
plate  B12  having  water  holes  B12c  and  beads  B12e,  as 
in  the  gasket  A.  w 

In  the  gasket  A,  the  slits  A10d,  A11d,  A12d  are 
formed  in  the  intermediate  area  between  the  cylinder 
bores  He,  but  in  the  gasket  B,  there  are  no  slits  in  the 
plates  B10,B11,B12.  Instead,  the  plate  B1  2  includes  a 
dent  B12d  as  the  cooling  system  CS,  which  is  sur-  is 
rounded  by  side  walls  B12f  and  a  top  portion  B12g.  The 
dent  B12d  extends  linearly  to  permit  communication 
between  the  water  holes  B12c. 

The  bead  B1  1e  formed  on  the  middle  plate  B1  1  is 
located  outside  the  side  walls  B1  2f  to  surround  the  dent  20 
B12d  and  the  two  water  holes  B12c.  When  the  gasket  B 
is  tightened,  the  bead  B1  1e  securely  seals  around  the 
dent  B12d  and  the  water  holes  B12c. 

In  the  gasket  B,  the  side  walls  B12f  only  define  the 
dent  B12d.  However,  the  side  walls  B12f  may  extend  to  25 
completely  surround  both  the  water  holes  B12c  and  the 
dent  B12d.  As  a  result,  the  side  walls  can  completely 
seal  the  cooling  system  CS.  In  the  gasket  B,  the  size  of 
the  dent  B12d  is  small,  but  the  cooling  system  CS  oper- 
ates  as  in  the  gasket  A.  30 

Fig.  4  is  a  third  embodiment  C  of  a  cylinder  head 
gasket  of  the  invention.  The  gasket  C  is  formed  of  one 
metal  plate  C10,  and  includes  holes  for  the  cylinder 
bores  He,  water  holes  C10c  (Hw1)  and  a  slit  C10d  (CS). 
The  slit  C10d  connects  the  two  water  holes  Hw1  35 
together.  Beads  C10a  are  formed  around  the  cylinder 
bores  He,  and  a  bead  C10b  completely  surrounds  the 
water  holes  C10c  and  the  slit  C10d. 

When  the  gasket  C  is  situated  between  the  cylinder 
head  and  the  cylinder  block  and  is  tightened,  the  beads  40 
C10a,  C10b  are  compressed  to  securely  seal  around 
the  cylinder  bores  He,  and  the  water  holes  Hw1  and  the 
slit  C1  Od.  Water  flows  through  the  slit  C1  Od  between  the 
water  holes  Hw1  and  cools  the  intermediate  area  of  the 
gasket  between  the  cylinder  bores.  The  gasket  C  oper-  45 
ates  as  in  the  gasket  A. 

In  the  above  embodiments,  the  slit  or  the  cooling 
system  CS  is  located  at  the  intermediate  area  between 
the  cylinder  bores.  However,  the  cooling  system  CS 
may  be  formed  among  two  or  more  water  holes  Hw  at  so 
local  high  temperature  portions,  such  as  exhaust  valve 
and  exhaust  pipe.  In  the  invention,  the  cooling  system 
CS  can  be  easily  formed  on  the  gasket,  by  which  the 
local  high  temperature  portions  of  the  gasket  and 
engine  can  be  effectively  cooled.  55 

Also,  in  the  above  embodiments,  the  engine  that 
the  gasket  is  installed  is  a  regular  type,  but  the  gasket 
may  be  used  for  an  open  deck  type  engine.  In  this  case, 
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the  cooling  system  CS  formed  in  the  gasket  may  com- 
municate  with  a  water  jacket  formed  around  the  cylinder 
bores  of  the  engine.  Also,  the  gasket  has  sealing  means 
around  the  cylinder  bores  and  outside  the  water  jacket, 
as  in  the  conventional  gasket. 

While  the  invention  has  been  explained  with  refer- 
ence  to  the  specific  embodiments  of  the  invention,  the 
explanation  is  illustrative  and  the  invention  is  limited 
only  by  the  appended  claims. 

Claims 

1.  A  cylinder  head  gasket  for  an  internal  combustion 
engine  having  a  cooling  fluid  circulation  passage 
therein,  comprising: 

a  first  metal  plate  extending  substantially 
throughout  an  entire  area  of  the  engine  to  be 
sealed  for  constituting  the  cylinder  head  gas- 
ket,  and 
a  cooling  fluid  path  formed  in  the  first  metal 
plate  and  laterally  extending  for  a  predeter- 
mined  distance,  said  cooling  fluid  path  commu- 
nicating  with  the  circulation  passage  in  the 
engine  so  that  a  cooling  fluid  flowing  through 
the  circulation  passage  enters  into  the  cooling 
fluid  path  and  cools  the  engine. 

2.  A  cylinder  head  gasket  according  to  claim  1, 
wherein  said  engine  includes  a  cylinder  head,  a  cyl- 
inder  block  and  at  least  one  cylinder  bore  formed  in 
the  cylinder  block,  said  gasket  further  including  first 
sealing  means  for  sealing  around  the  cylinder  bore, 
said  first  sealing  means  preventing  the  cooling  fluid 
from  entering  into  the  cylinder  bore  when  the  cool- 
ing  fluid  contacts  the  first  sealing  means. 

3.  A  cylinder  head  gasket  according  to  claim  2, 
wherein  said  cooling  fluid  path  formed  in  the  first 
metal  plate  has  a  portion  directly  contacting  at  least 
one  of  the  cylinder  head  and  the  cylinder  block. 

4.  A  cylinder  head  gasket  according  to  claim  3,  further 
comprising  second  sealing  means  formed  on  the 
first  metal  plate  and  situated  around  the  cooling 
fluid  path  for  sealing  the  same. 

5.  A  cylinder  head  gasket  according  to  claim  4, 
wherein  said  circulation  passage  formed  in  the 
engine  includes  at  least  two  water  holes,  and  said 
cooling  fluid  path  formed  in  the  first  metal  plate 
includes  two  fluid  holes  communicating  with  said  at 
least  two  water  holes  of  the  engine. 

6.  A  cylinder  head  gasket  according  to  claim  5, 
wherein  said  cooling  fluid  path  includes  a  slit 
between  the  two  fluid  holes,  and  said  second  seal- 
ing  means  is  a  bead  surrounding  the  at  least  two 
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fluid  holes  and  the  slit. 

7.  A  cylinder  head  gasket  according  to  claim  6,  further 
comprising  a  second  metal  plate  laminated  on  the 
first  metal  plate,  said  second  metal  plate  having  s 
additional  fluid  holes  corresponding  to  and  situated 
on  the  fluid  holes  of  the  first  metal  plate  and  an 
additional  slit  between  the  additional  fluid  holes  as 
an  additional  cooling  fluid  path  situated  on  the  slit  in 
the  first  metal  plate.  10 

8.  A  cylinder  head  gasket  according  to  claim  7, 
wherein  said  first  metal  plate  has  a  plurality  of  the 
cylinder  bores  and  at  least  one  intermediate  portion 
between  two  cylinder  bores  situated  adjacent  to  is 
each  other,  said  fluid  paths  being  situated  in  the  at 
least  one  intermediate  portion. 

9.  A  cylinder  head  gasket  according  to  claim  3, 
wherein  said  cooling  fluid  path  is  a  dent  formed  in  20 
the  first  metal  plate  and  surrounded  by  side  walls. 

1  0.  A  cylinder  head  gasket  according  to  claim  9,  further 
comprising  a  second  metal  plate  laminated  on  the 
first  metal  plate,  said  second  metal  plate  having  25 
additional  fluid  holes  corresponding  to  and  situated 
on  the  fluid  holes  of  the  first  metal  plate. 

11.  A  cylinder  head  gasket  according  to  claim  10, 
wherein  said  second  metal  plate  further  includes  a  30 
bead  surrounding  the  fluid  holes  and  the  fluid  path 
to  seal  the  same. 
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